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ABSTRACT 
A feeding trial was conducted to study the role of vitamin E in 
growth of Catla catla fry. Newly hatched larvae of Catla were fed 
with synthetic diet, supplemented with 'graded levels of vitamin E @ 
0,50,100,150,200,250 mg per Kg of diet. The spawn were fed with five 
times of their body weight for 30 days. Observation were made on the 
basis of survival, growth, daily weight gain and food conversion ratio. 
The significant weight gain and highest survival could be achieved by 
the diet supplemented with 150 mg of vitamin E per kg of the diet. The 
weight gain per day in 0, 50, 100, 150, 200 and 250 mg vitamin E/kg 
supplemented diet were 4.0, 5.2, 6.5, 7 .8, 6.8, and 6.3 mg, while survival 
was 50, 51.8, 52.4, 52.8, 52.2, and 52% respectively. 
INTRODUCTION 
Vitamin E or a - tocopherol is a 
fat soluble intracellular antioxidant 
involved with stabilizing unsaturated 
fatty acids (Hepher, 1988). Numerous 
pathological signs have been 
observed in vitamin E deficient fish, 
including poor growth, exopthalmia, 
ascites, erythrocyte fragility, 
anisocytosis, microcytic anaemia, 
dermal depigmentation and lordosis 
(Woodall et al., 1964; Murai and 
Andrews, 197 4; Smith, 1979; Reaid 
et al., 1981). Fat s~luble vitamin 
studies have also been conducted in 
fish especially with chinook and coho 
salmon, rai,nbow, brown and brook 
trouts and several other species of 
fish (Watanabe et al., 1970; Murai 
and Andrews, 197 4; Hung et al., 
1981; Moccia et al., 1984). The 
requirement of vitamin E for the 
optimum growth of fastest growing 
Indian Major Carp Catla catla is 
studied here. 
MATERIAL AND METHODS 
Three days old hatchlings of the 
Indian Major Carp Catla catla were 
brought to the laboratory and 
transferred to 10 litres glass jars 
after giving a dip treatment in 50 
ppm potassium permaganate 
solution. There were 18 glass jars 
each fitted with continuous aeration. 
*Department of Zoology, L.S. College, Muzaffarpur, Bihar. 
92 SINHA AND SINHA 
Each Jar was stocked with 50 
hatchings. Hatchings were acclima-
tised to the system for 3 days before 
the start of the experiment. 
Six cmnplete synthetic vitamin 
test diet H-440 (Halver, 1972) with 
graded levels of vitamin E 
(0,50,100,150,200,250 mg/kg) were 
prepared for the experiment. The 
prepared diets were kept in sealed 
containers at -20°C in deep freezer. 
The test diets in quantities enough 
for a week were stored in refrigerator 
(at 4°C) for daily consumption. Each 
diet was fed to fishes of three jars 
namely a,b and c. A fixed feeding 
regime of 5 times of the body weight 
per day was adopted. The daily 
allowance was divided into two equal 
portions and fed at 0900 hrs and 
1800 hrs. After 30 days of the 
experiment, the fry were taken out 
and their growth and survival were 
recorded. Statistical analysis of the 
data were carried out by using the 
single classification ANOV A and 
multiple 'F' test. 
RESULTS 
Mter 3 days of acclimatization at 
laboratory conditions, experimental 
feeding was started. In the begining, 
fishes were not accepting the 
synthetic diet. Gradually they started 
accepting the feed. The fish 
responded to most of the diet 
treatments from 2nd week onwards 
of the experiment. They were seen 
daiting about during each feeding 
period and trying to snap at the food. 
The initial average weight of the 
spawn, when stocked, was 0.0014g. 
The weight of the samples taken at 
weekly interval is tabulated in Table-
1 and the significance of the result 
is shown in Table 2. 
At the end of 30 days of the 
experiment it was found that all the 
specimens increased in weight but 
the weight gain per day was quite 
different. The statistical analysis 
showed that the Diet-4 which was 
supplemented with 150 mg a -
tocopherol/kg of the feed, was 
significant. The maximum weight 
Table 1 Weight (mg) of Catla catla spawn fed with graded levels of Vitamin-
E for 30 days. 
Feeding Weight (mg) in different levels of Vitamin-E 
Duration Level-l Level-II Level-III Level-IV Level-V Level-VI 
(days) (Omg/kg) (50mg/kg) (100mg/kg) (150mg/kg) (200mg/kg) (250mg/kg) 
0 1.4 1.4 1.4 1.4 1.4 1.4 
7 10.6 15.3 20.6 32.3 30.2 20.1 
14 50.4 65.4 85.8 101.4 98.5 88.5 
21 85.6 106.8 115.7 164.8 159.1 135.6 
28 120.0 156.0 195.0 234.0 204.0 189.0 
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gmn and highest survival could be 
achieved by this diet. However, the 
survival percentage was not 
significant in any of the diet. The 
weight gain per day in 0,50,100,150 
and 200 mg a - tocophero1/kg was 
4.0, 5.2, 6.5, 7.8, 6.8 and 6.3 mg 
while survival was 50, 51.8, 52.8, 
52.2 and 52% respectively. The 
details of growth rate, survival 
percentage and food conversion ratio 
are tabulated in Table 3. 
Table 2 : Analysis of variance table showing the significance levels between 
treatments and weight (mg) of Catla catla fed with graded levels of 
vitamin E for 30 days. 
Source of Degree of Sum of Mean Observed 
variation freedom squares squares 'F' 
Weight 5 9434.054 1886.8108 6.744* 
Treatment 4 134756.940 33689.2350 120.432* 
Error 20 5594.716 279.7358 
Total 29 149785.710 
'k Significant at 1% level. 
Table 3: The growth rate, survival percentage, food conversion ratio and feed· 
efficiency ratio of Catla catla fed with graded levels of vitamin-E. 
Diet No. 
(level of vit E) 
Diet - 1 
(0 mg/kg) 
Diet - 2 
(50 mg/kg) 




Diet - 5 
(200 mglkg) 
Diet - 6 
(250 mg/kg) 
Total weight Weight Weight Survival Food 
(mg) gain per gain (%) conversion 
day (mg) (%) ratio 
120.0 4.0 285.7 50.0 1.75 
156.0 5.2 371.4 51.4 1.34 
195.0 6.5 464.2 52.4 1.07 
234.0 7.8 557.1 52.8 1.02 
204.0 6.8 485.7 52.2 1.09 
189.0 6.3 450.0 52.0 1.11 
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DISCUSSION 
Vitamin-E has an important role 
in the survival, growth and general 
metabolism of Catla catla from 
spawn to fry and such requirements 
of vitamins in fishes has also been 
reported by a number of workers 
(Wolf, 1951; Hashimoto et al., 1970; 
Ashley, 1972; Halver, 1972, 1976, 
1985 etc). NRC (1983) reported that 
supplemental vitamins in rations are 
important to promote normal growth 
of fish when they are reared 
intensively in ponds, raceways or 
cages where natural foods are 
limited. 
Vitamin E has been established 
as an essential micro-nutrient for 
many species of fish (Watanabe et 
al., 1970; Murai and Andrews, 197 4; 
Poston et al., 1976). The result 
obtained in the present study 
revealed that vitamin-E, a fat soluble 
vitamin can enhance weight gain 
significantly when fed to the fish at 
the rate of 150 mg/kg of diet. 
However, the survival rate was not 
significantly affected. Besides that no 
clinical or subclinical symptoms of 
vitamin E deficiency could be 
observed during the experimental 
period of four weeks. Blazer and 
Wolke (1984) also showed that the 
fish maintained at vitamin E 
deficient diet appeared healthy 
throughout the experimental period 
of 17 weeks. This also well correlates 
with the findings of Hund et al. 
(1981), who failed to observe any 
deficiency sign within 24 weeks, in 
rainbow trout fed a diet devoid of 
vitamin E. Cowey et al. (1983) also 
concluded that differences in vitamin 
E intake did not lead any difference 
between treatments (e.g. weight 
gain, feed conversion, absence of 
pathological signs, survival rate etc.) 
in rainbow trout. However, in the 
present study weight gain showed 
significant increase by the addition 
of 150 mg of vitamiJ.1. E in one 
kilogram of experimental diet. The 
reason behind this may be attributed 
to the prevailing condition for the 
assessment, where the water 
temperature was maintained at 30°C 
or above. But in his experiment 
rainbow trout were reared at water 
temperature of about 15°C. It has 
been shown (Haze, 1979) that 
following cold exposure (a reduction 
in temperature from 20 to 5°C) there 
is a relative increase in tissue 
phosphatides. Cold acclimation 
results in an increase in the quantity 
of PUF A, a reduction in the level of 
saturated fatty acids and little 
change in the total content of 
monoenes and dienes. As it is now 
generally accepted that vitamin 
protects membranes from peroxida-
tive damage and as there is an 
increase in tissue PUF A during cold 
acclimation, the dietary requirement 
for vitamin E may be E<·rnewhat 
greater for trout being "cared in 
colder waters than Catla, 
deteremined at 30°C. Thus, the 
weight gain could not indicate any 
significant difference. 
On the other hand, Cowey et al. 
(1983), on the basis of his 16 weeks 
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long experiment suggested 5mg of 
vitamin E in 100gm diet as safe,level 
which is similar to the result given 
by Depree (1968), is .50mg/kg diet, 
while in the pres~rtt study a higher 
level of vitamin E (150 mg/kg) has 
be~n found to be useful to the carp 
for relatively shorter duration of 4 
weel$:s. The longer duration may 
show hyperactivity but for the short 
duration, it appears as a safe level 
for Indian major carp, Catla catla. It 
is similar to the observations made 
by Halver (1972) and Watanabe et 
al. (1977) in common carp; The 
spawn rearing of Indian major carps 
is a critical period, which requires 
adequate and balanced feeding . to 
fulfill the ever increasing demand of 
fish seed. for aquaculture. Keeping 
this demand in view and the trend 
of intensification the use of vitamin 
E :ln the suppleinentaty feed of fish 
@150 mglkg diet need to be suggested 
for the. intensive rearing of healthy 
fish seed. 
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